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Introduction
An analysis of asset holdings is a crucial part of investigating household welfare as assets can be converted into cash for consumption if necessary, for example, to cope with shocks or as collateral in the credit market. Selling assets in response to shocks may push individuals into poverty in the long run, however, which is why exogenous shocks to assets may have longlasting and even intergenerational effects for poor families (Dercon 2004) . When financial assets such as credit, which are an important instrument to cope with severe covariate shocks, are limited, individuals sell their physical or natural assets (Dercon 2010) . A good number of studies examine the interplay of asset dynamics and poverty traps in developing countries (for example, Dercon and Krishnan 2000; Carter and May 2001; Jalan and Ravallion 2002; Duflo and Udry 2004; Lybbert et al. 2004; Adato, Carter, and May 2006; Barrett et al. 2006; Carter and Barrett 2006; Carter et al. 2007; Quisumbing and Baulch 2009 ), but empirical research using longitudinal data on asset ownership at the intrahousehold level and the impact of shocks on asset holdings is limited (Quisumbing 2011; Quisumbing, Kumar, and Behrman 2011; Dillon and Quinones 2011) , which is what this paper contributes to with panel data from Bangladesh.
Men and women own and accumulate assets either individually or jointly, also when married (Antonopoulos and Floro 2005; Quisumbing 2011; Quisumbing, Kumar, and Behrman 2011) , and draw down assets in different ways in response to shocks. Quisumbing, Kumar, and Behrman (2011) , for example, find that floods have negative impacts on the land holdings of husbands, while droughts negatively affect their consumer and agricultural durable goods and the livestock of wives. Furthermore, women's assets in general are drawn down to cope with illnesses within the household. This is of particular importance as female control over assets and income positively affects household well-being, especially that of children (Duflo 2003; Qian 2008; Quisumbing and Maluccio 2003; Smith et al. 2003) . Besides studying differentiated ownership of assets, an investigation of all types of assets, that is, financial, land, and nonland assets, is important to understand the comprehensive impact of shocks on assets, including possible substitution effects (Deere and Doss 2006) .
Building on existing studies, our paper adds to the understanding of the responsiveness of asset holdings to adverse external events by using unique panel data from Bangladesh, one of the countries most vulnerable to climate change due to its densely populated coastal areas and half of the population living below the poverty line. We use data that is unique in that it is representative of the agroecological zones in Bangladesh, includes detailed information about shocks as well as ownership of assets, and allows us to control for unobserved heterogeneity across households; that is, we focus on investigating effects within rather than between households, which is particularly important in intrahousehold studies where bargaining power is a crucial factor, for example.
Furthermore, we apply a relatively broad definition of assets and also investigate financial assets such as credit and construct a comprehensive index including asset holdings of all types to see the overall effect on wealth, which is a contribution to the existing literature.
The focus of the paper, however, lies in identifying changes in disaggregated asset holdings, broken down by ownership in rural Bangladesh. We are thus able to study the impact on specific types of assets such as jewelry by ownership, which enables the identification of substitution effects within households.
Our results suggest that men's and women's asset holdings respond differently depending on the type of shock. Shocks that occur due to climatic variability reduce the asset base of husbands in general, while negative nonweather shocks adversely affect both husbands' and wives' assets. In general, spouses aim to keep their jointly owned assets intact and draw them down only in response to predicted shocks such as seasonal droughts and dowry payments, which are classified as shocks in this paper not because their occurrence is unexpected but because their timing and severity are. Livestock is used as a tool of coping, whereas land, husbands' vehicles, and agricultural tools appear important to agricultural production, which in turn determines livelihoods of agriculture-dependent households, as households try to keep these goods in functioning condition.
The structure of the paper is as follows: The next section outlines the existing literature that this study relates to. Section 3 describes the data and the construction of the comprehensive asset index and presents descriptive statistics. The empirical approach and the results are discussed in section 4, and section 5 concludes.
Literature Review
As implied by the definition of poor people as those having low wealth and thus limited possibilities to smooth consumption or expenses, poor people are especially vulnerable to external events. Such an event, also called a shock, is defined as "a realization of the state of the world whose risk may or may not have been recognized beforehand" (Dercon 2010, 16) , which means that it is an unanticipated event that may have positive or negative implications. To cope with negative shocks, especially the poor are often forced to sell tangible assets, which in turn leads to less investment in nontangible assets such as health, nutrition, and education, thereby possibly leading to long-term poverty (Hoddinott 2006; Hoddinott and Quisumbing 2003) . Shocks may be covariate-that is, affecting a large number of individuals in a given locality at the same time, such as climatic shocks-or idiosyncratic-that is, affecting only a few individuals or households at a given time, such as an illness or death of a family member (Dercon 2010 ). An example of a positive idiosyncratic shock is the receipt of a dowry, an inheritance, or a remittance (Davis 2007; Quisumbing 2011; Quisumbing, Kumar, and Behrman 2011) . Carter et al. (2007) divide shocks into asset and income shocks, depending on which of the two they affect. As examples of specific shocks that studies look at, Giesbert and Schindler (2010) investigate the effect of only droughts on short-term asset accumulation, and Kumar and Quisumbing (2011) study the effects of food price shocks on the consumption and poverty of female-headed households.
We investigate a large array of shocks in this paper-weather shocks such as floods, droughts, and cyclones; nonclimatic negative shocks such as death, illness, dowry, and wedding expenses; and positive shocks such as the receipt of an inheritance, a remittance, or a dowry-as qualitative studies on rural Bangladesh find that dowry payments, illness, and large household size are the three most important factors associated with poverty (Davis 2007 (Davis , 2011b . While some of these negative shocks are anticipated, their timing and severity are unknown in advance, which still qualifies them as shocks. Take the example of dowry payments: even though parents in Bangladesh, as soon as a daughter is born, know that they will at some point have to pay a dowry, the timing and the amount of the dowry payment is unknown ex ante. Davis (2011b) also specifically argues that life-cycle events are crucial to be included when studying the interplay of asset dynamics and the economic well-being of households, and Quisumbing (2011) argues that wedding and dowry expenses are a type of shock due to the large amount of income lost at one point in time.
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With similar reasoning, one could claim that remittances, which are often large enough to affect the wealth of poor households, are to be expected when a child, especially a son, is born. However, only 18 percent of the households in our sample receive remittances, in most cases from children and from the Middle East. A possible explanation for the low incidence of remittances being sent is that the rural poor are unaware of the legal provisions related to international labor migration (Davis 2007) . In addition, migrating is costly, difficult, and often illegal, which lowers the chances of the migrant being able to support his or her family on top of providing for him-or herself. It should also be noted that the households in the sample are in large part agricultural subsistence farmers for whom saving to pay for migration or weddings is unusual.
Assets are not only a measure of wealth but a more general indicator of well-being, according to Babbington (1999) , and are categorized in different ways. Sherraden (1991) , for instance, defines tangible assets as those that are owned legally while intangible assets are nonphysical in nature and relate to social relationships. Among legally owned assets he includes financial assets, durable goods, property, production inputs, natural assets, copyrights, and patent rights (Nam, Huang, and Sherraden 2008; Kim and Kim 2013; Lau 2012) . What this distinction misses is that tangible, or physical, assets may also be controlled without legal ownership, for example, in cases where land cannot be owned but use rights are issued. Examples of tangible assets are jewelry, appliances, shops, and vehicles, while net savings are nontangible and are classified as a financial asset according to Antonopoulos and Floro (2005) . Further distinctions are made between productive assets, consumer durables, and assets that are used to secure livelihoods. Wolff (2001, 2004) argue that vehicles should be excluded from an analysis of asset holdings as they constitute an essential source of income to owners.
Existing studies on intrahousehold asset accumulation and the dynamics of these asset holdings often use livestock and household capital (Dillon and Quinones 2011) or, more generally, land and nonland assets (Quisumbing 2011; Quisumbing, Kumar, and Behrman 2011) . In a qualitative study on poverty dynamics, Davis (2011b) uses an even broader definition of assets. He includes productive assets, defined as nontradeable but incomegenerating assets and protective assets, which can be sold in times of distress. He further argues that some assets need investment and cannot be traded in a conventional way-for example, human and social capital-but that they are necessary to generate income and provide protection in times of need. We follow Meinzen-Dick et al. (2011) and categorize assets into natural capital, that is, land holdings; physical capital, which we measure either directly or with the help of an index made up of nonland assets and housing conditions; livestock holdings; and financial capital measured by outstanding credit, which allows us to investigate a comprehensive picture of asset holdings. A disaggregated investigation of assets by gender of the owner is important as assets are not equally distributed between men and women, who also differ in their ability to accumulate assets. The asset base of an individual depends on assets brought to marriage (Quisumbing and Maluccio 2003) , and the ability to accumulate more assets further depends on marital status, religion, ethnicity, and inheritance and property rights. In more general terms, individuals with more assets are better able to accumulate further assets, which exacerbates existing inequalities (Lybbert et al. 2004 ). On the other hand, asset accumulation of the initially rich may slow down due to diminishing returns, and the poor have a chance to catch up by initially forgoing some consumption and reinvesting (Zimmerman and Carter 2003; Deaton 1989) . Especially for women the accumulation of assets is also context dependent; that is, social and traditional rules with respect to their participation in the labor force or inheritance are important determinants of women's wealth-generating potential.
Women store their wealth in the form of jewelry and shop assets in Thailand rather than in formal financial assets due to their lack of control over the latter, and men hold higher values of transportation assets (Antonopoulos and Floro 2005) . Similarly and with the help of panel data covering a 10-year period in Bangladesh (1996 Bangladesh ( -2006 , Quisumbing (2011) , comparing changes in asset portfolios between husband and wife, finds that the asset composition changes from poultry and livestock to other nonagricultural assets for wives, while jewelry remains their most important storage of value, and initial endowments of assets affect the ability to accumulate further assets and to cope with shocks according to Quisumbing and Baulch (2009) . The impact of initial endowments is larger for men in the accumulation of livestock and household capital than for women, whose assets also grow less quickly in Nigeria. These differences were further exacerbated as livestock, a typically male asset, faced a high price rise, whereas household goods and jewelry, typically female assets, were subject to lower price increases (Dillon and Quinones 2011) .
In one of the few empirical studies on intrahousehold gender-differentiated asset accumulation, Quisumbing (2011) finds complementarities between wives' human capital and husbands' natural capital when investigating longitudinal data including groups that were or were not subject to an intervention related to microcredit, allowances to support education, and the adoption of innovative agricultural technologies in Bangladesh. Possibly due to the involvement of nongovernmental organizations, female land ownership increased during the study period. The author, furthermore, finds that weather shocks reduce jointly owned assets, while death and illness reduce wives' agricultural tools, and dowries appear to be paid for with husbands' agricultural assets. Interesting to note, remittances lead to an increase in jointly owned consumer assets, whereas the receipt of dowry payments leads to a reduction in jointly owned agricultural assets (Quisumbing 2011) . In a related study, Quisumbing, Kumar, and Behrman (2011) find that remittances entail a diversification from agricultural to nonagricultural assets and that husbands' land holdings are negatively affected by floods, whereas those of wives suffer when dowries have to be paid. While these two studies are similar to ours, we add to the findings by using data that are representative of Bangladesh's agroecological zones, leading to our results being more generalizable.
Specifically, these studies use data that were purposively collected to evaluate "microfinance, agricultural technologies, and educational transfers programs" (Quisumbing, Kumar, and Behrman 2011, 10) in a limited number of districts. Furthermore, the results cannot easily be extended to agricultural households without program interventions. Last, neither of the other papers covers cyclones, which have been the most devastating weather event in Bangladesh in recent decades and therefore deserve attention as well.
Ownership of one type of asset may facilitate access to another. For example, land is necessary as collateral for credit markets, which in turn opens up the market for inputs (Quisumbing 2011) . Credit from commercial sources, however, also may lead to a loss of collateral due to high interest rates, while off-farm employment may generate income and thereby encourage land accumulation (Quisumbing and Baulch 2009) . Thakur, Arnold, and Johnson (2009) find that credit encourages women to save, which enables coping with adverse effects of shocks and allows investment in income-generating activities. Family allowances, for example, old age pensions, allowances for children, food for education, and school stipends for female students, also have a positive effect on female economic wellbeing. Nevertheless, the fact that women take out credit does not necessarily imply that they are the ones controlling it. Microcredit programs in Bangladesh have been found to improve women's use of credit, which positively correlates with the occurrence of malemanaged, rather than female-managed, microenterprises (Chowdhury 2009 Regarding data on shocks, households were asked whether they had been affected (positively or negatively) by any weather shocks or other external events and to what extent.
Furthermore, households as well as community leaders were interviewed about the extent of, for example, weather shocks in terms of what share of households in the community were affected. To ensure that idiosyncratic shocks were mentioned, households were asked whether they had experienced any surprises that led to sudden financial losses or gains, out of which we consider the two with the highest absolute amounts. Often-mentioned events leading to losses are dowry payments and wedding expenses as well as illnesses or deaths of family members, while typically mentioned gains occur from the receipt of a remittance or inheritance. 4 Similar to gender-disaggregated asset ownership, data on idiosyncratic shocks
were not gathered in the first round of the survey, so the 2012 round included questions about the past two years, that is, between the two rounds, and about the two years prior to the baseline interview.
To investigate the distribution of asset holdings between husband and wife, we restrict our sample to families in which both a household head and his spouse are present and unchanged in both survey rounds. Furthermore, we exclude female-headed households due to them possibly being very different from male-headed ones in terms of relative bargaining power, for example, leading to a final sample size of 678 households.
Constructing the Asset Index
We construct an index as a comprehensive measure of all physical assets held. The types of assets included here are listed in Table A .1 in the Appendix. The index is computed using the following:
for household i in time period t with capital C made up of type-k assets a. The choice of assets to be included is supported by both the Kaiser-Meyer-Olkin and Bartlett's test, and the weight w of each asset is based on a principal components analysis following Filmer and Pritchett (2001) . 5 Note that we exclude assets that are owned by less than 3 percent or more Table 3 .1 presents summary statistics on external events experienced by the households in our sample between the two survey rounds, grouped into weather shocks, other negative shocks, and positive shocks. Due to reporting bias possibly being a problem (Quisumbing, Kumar, and Behrman 2011) , we compare the incidence of shocks based on information from household and community reports. We find that the difference in reporting is smaller the more severe a shock was and, generally, that the two are relatively similar. For example, 38 percent of households report that they had been affected by floods, while the percentage was 32 according to community officials. The bottom of Table 3 .1 reports incidences of idiosyncratic shocks. Similar to the findings of Quisumbing (2011) and Quisumbing, Kumar, and Behrman (2011) , death and illness are more prevalent than wedding or dowry expenses.
With respect to positive shocks, 20 percent of households mention benefitting from remittances, while 4 percent have received an inheritance or dowry. Summary statistics on land, livestock, credit, and physical asset (index) ownership by gender, on the other hand, are presented in Table 3 .2, and descriptive statistics for specific types of nonland physical assets presented in Table A .2 in the Appendix. A general trend emanating from these tables is that households were able to accumulate land, livestock, and nonland Another factor making land ownership difficult for women is that men are often reluctant to
give inherited land to their sisters as they are afraid of the land being split and their privacy being impeded on if the land is sold subsequently. They therefore prefer paying their sisters a lump sum instead of transferring the actual land (Rahman and van Schendel 1997, cited in Arens 2013).
The difficulties of inheriting land for women also extend to the case of widow inheritance.
Muslim law stipulates that widows should receive one-eighth of their deceased husbands'
land and that the rest should be distributed among their children (Jinnah 2013) . In practice, widows usually live in a son's household without owning land in their own names, however.
Widows without offspring receive one-quarter of their husbands' land, and the rest is inherited by the brothers of the deceased (Jinnah 2013 Table 3 .2, there are clear differences with men generally holding more assets with the exception of jewelry, which is a female-owned asset traditionally. It should be noted that even though the value of women's nonland assets measured by the index has increased between the survey rounds as displayed in Table 3 .2, a large part of the monetary value of physical assets is still in the hands of husbands. Overall, nonland assets are more equally distributed than land, however. Table 3 .4 presents gender-differentiated mean values of the comprehensive asset index including land, nonland, and livestock assets, by whether a shock has been experienced, by education, and by age of the household head. Negative shocks affect mainly the assets of husbands, while those of wives and those that are jointly owned appear to be protected.
Experiencing positive shocks is associated with larger values of the index for both husbands and wives, however. It is interesting that more educated heads have more assets across all categories of ownership, while this association begins only above primary schooling. The picture is not as clear with respect to age of the household head. The data suggest that assets need to be accumulated first as very young households do not hold many assets but also suggest that assets appear to be disposed of after a certain age, possibly due to sale or early bequests and older individuals living with their children rather than working with the assets themselves. 
Empirical Approach
In this section we investigate the effects of different external events on the asset holdings of household heads, those of their wives, and those owned jointly. We move from a general measure to more specific measures of assets to exploit intrahousehold dynamics and substitution effects. Let us first consider a simple regression equation to be estimated with ordinary least squares:
where A denotes different measures of assets of household i at time t. To be specific, asset holdings are first measured by the comprehensive index of land, nonland, and livestock assets to get an overall picture of the impact of shocks. Subsequently, we investigate the impact on land, the index of nonland physical assets, and livestock separately. In addition, physical assets and livestock are further disaggregated. As a final measure, we look at financial assets, which we measure as the amount of outstanding credit.
S denotes a vector of shocks including binary variables for having experienced weather shocks and other negative or positive shocks. Year2010 is a binary variable that takes a value of 1 for observations from the 2010 survey and 0 otherwise, and µ is an error term. Note that we run separate regressions for assets owned by the household head, by his wife, or jointly, and use heteroskedasticity-robust standard errors.
X is a vector of household characteristics including the age of the household head, household size, the male-to-female ratio, the dependency ratio, and education of the household head. 8 However, it may also be that there are unobserved characteristics of households that go hand in hand with both the exposure to shocks and asset holdings. The big advantage of having panel data is that we are able to control for this time-invariant unobserved heterogeneity across households by including household fixed effects:
which yields our main empirical strategy. represents the inclusion of household fixed effects which take account of everything specific to a household that does not change over time, i.e. we investigate changes within households over time, rather than computing average effects generated by differences between households and is the error term. It should be noted, however, that we can no longer estimate the effect of time-invariant household characteristics such as the education of the household head in this case.
Furthermore, due to the possibility of the error variances not being independent within households, we estimate all our results with heteroskedasticity-robust standard errors clustered at the household level.
The Impact of Shocks on Comprehensive Asset Holdings
The results of estimating equation 3 for the comprehensive asset index including land, nonland, and livestock assets are presented in Table 4 .1. The effect on the assets of household heads is displayed in column 1, the effect on those of spouses in column 2, and the effect on the index of jointly owned assets in column 3. Surprisingly, having experienced a flood is not associated with overall asset holdings in a statistically significant way, and experiencing a drought is related to the asset holdings of wives in a positive way. The latter is partly explained with the low involvement of women in agriculture, which leads to their owning assets that are not affected by weather events. A cyclone and dowry payments reduce the asset holdings of household heads, while death and illness lead to both spouses disposing of their individually owned assets, their jointly owned ones not being affected, however.
The fact that dowry payments affect the asset base of only the household head is not surprising and in line with Quisumbing (2011) , considering that the payment of wedding costs is the obligation of the father of the bride traditionally. Davis (2011a) states that poor people in Bangladesh may need to put a mortgage on their land or sell livestock to pay for dowries and wedding expenses, and Quisumbing, Kumar, and Behrman (2011) also find that land and livestock of wives are drawn down to meet these expenses, which illustrates the immense financial burden of the tradition.
Our results on death and illness are partly in line with Quisumbing (2011) , who finds that death and illness affect land and nonland assets of household heads negatively and that there are mixed effects for land and nonland assets of their spouses, and with Quisumbing, Kumar, and Behrman (2011) , who find that the consumer durables and nonagricultural assets of household heads, and the land and jewelry of their wives, are drawn down to cope with death and illness. Remittances increase only male assets, and the receipt of dowries or an inheritance does not yield a statistically significant coefficient. 
The Impact of Shocks on Natural, Physical, and Livestock Assets
Let us investigate asset holdings in more detail. Table 4 .2 presents the results of our main results, that is, of estimating equation 3 separately for land, nonland physical, and livestock assets by ownership. Land holdings, the dependent variable in columns 1 through 3, are measured as the logarithmic value of plot size in square meters. Nonland physical assets in columns 4 through 6 are represented by an index, and livestock in columns 7 through 9 are measured in TLUs.
While floods appear to reduce female-owned livestock and droughts, which can be predicted to negatively affect jointly held nonland physical assets due to seasonality, cyclones are associated with larger husband-owned and jointly owned land holdings, which is surprising, and with a reduction in the physical assets of household heads. While nonland physical assets are likely to be drawn down to cope with unexpected weather shocks, land is an asset with low liquidity that is also difficult to re-accumulate once sold, which may explain that land holdings are not negatively associated with the experience of unexpected and adverse weather events, in contrast to Quisumbing, Kumar, and Behrman (2011) . Interesting to note, the receipt of remittances yields a statistically significant and negative coefficient for land holdings of household heads. An explanation lies in the high costs of migration: household heads may sell part of their land to facilitate migration of themselves or one of their children, for which the household receives remittances in return as argued by Davis (2007) . The positive effect of remittances on livestock and other physical assets of spouses is likely to be driven by cases wherein remittances are specifically sent to the wife of the household head, who invests in exclusively owned assets.
Having to pay for a dowry reduces jointly owned livestock, which is traditionally acquired in advance specifically for the purpose of selling it to pay for the wedding expenses of daughters. Deere and Doss (2006) argue that livestock is relatively easy to sell and, furthermore, that livestock is a profitable investment in many cases due to animals probably growing, also in value, with time. In a qualitative study in the same survey area, Davis and Ali (2014) also find supportive results of livestock asset liquidation in response to adverse external events.
The receipt of an inheritance or dowry yields mixed results: the positive effect on the land holdings of household heads is reasonable due to the practice of sons inheriting land, as explained above. A similar reasoning applies to the positive association with jointly owned other physical assets, but the negative coefficient on other physical assets owned by the husband is surprising at first sight. However, it may well be the case that fathers support sons when starting their own household by transferring part of their physical capital (Quisumbing, Kumar, and Behrman 2011) . Also initially surprising but in line with
Quisumbing (2011), we find that death/illness within the household is positively and statistically significantly associated with nonland physical assets owned by the spouse of the household head. An explanation may be that some of the deceased's wealth is transferred to the woman of the household without being captured in the receipt of an inheritance.
In general, it should be noted that jointly held assets are less affected by unexpected events than individually owned assets and rather used to cope with predicted shocks such as seasonal droughts and paying for dowries. It may be that assets owned by both the household head and his wife are protected compared to individually owned ones or that it is simply difficult for spouses to agree on selling jointly owned assets.
With respect to household characteristics, our main results in which we control for the unobserved heterogeneity across households suggest that age of the household head is positively related to and a high dependency ratio negatively related to asset holdings in general.
We verify the robustness of our main results in several sensitivity checks. First, we compare Table 4 .2 to the results of estimating equation 2, that is, the ordinary least squares specification whose results are presented in Table A .4. They suggest that, if an external event yields a statistically significant coefficient, they are positive, even for shocks such as droughts, floods, and cyclones, which may be explained partly by emergency relief in the aftermath of severe covariate shocks. The inconsistency in coefficients in terms of sign and statistical significance compared to our main results suggests that unobserved heterogeneity across households may be an issue and that using household fixed effects is plausible.
Furthermore, while the variables for the exposure to external events are self-reported by households throughout the paper, we also use community reports on weather-related shocks. The results are presented in Table A .5 in the Appendix and support the main results with respect to the effects of idiosyncratic and still self-reported shocks such as death and illness, dowry payments, and positive events such as the receipt of remittances, an inheritance, or dowries. When it comes to covariate shocks, the effects of shocks reported by the community are stronger in terms of statistical significance, most likely due to community officials being aware only of events affecting a large number of households, which probably implies that the shocks and its consequences are severe. Table 4 .2 especially for nonland assets and livestock, which may be due to the index and the measurement in TLUs being relatively crude compared to the values of assets.
Furthermore, we estimate equation 3 with village rather than household fixed effects as shocks often affect more than one household, and even the accumulation of assets may be characterized by unobserved heterogeneity across villages. The results of this exercise are presented in Table A .7 and, again, partly support the main ones.
The Impact of Shocks on Disaggregated Physical Assets
Let us now take a look at more specific types of nonland physical and livestock assets. Table   4 .3 presents the results of estimating equation 3 separately for consumer durables (columns 1 through 3), agricultural tools (columns 4 through 6), and vehicles (columns 7 through 9) by ownership as dependent variables. Table 4 .4 reports the results for jewelry in columns 1 through 3, for poultry in columns 4 through 6, and for cattle in columns 7 through 9. The most interesting result is that the finding from Table 4.2 that cyclones are associated with a decrease in nonland physical assets of household heads is supported and enriched in Table 4 .3: the reduction in physical assets is driven by drawing down consumer durables, while household heads keep their agricultural tools and vehicles, possibly due to their role in income generation of rural families. It should be noted, however, that vehicles owned by the spouse are drawn down to cope with droughts and dowry expenses, which is in line with Davis (2011a Davis ( , 2011b , who finds that dowry expenses in Bangladesh are often paid by parents selling (productive) assets such as livestock, rickshaws, land, household durables, and jewelry, which pushes them even deeper into poverty. The positive effects of covariate shocks found here are most likely due to aid programs as discussed above. Source: Authors' computations based on the survey data. Note: The specification includes the same control variables as those reported in Tables 4.1 and 4.2. Standard errors are clustered at the household level and are given in parentheses. *p < .10. **p < .05. ***p < .01.
When looking at Tables 4.3 and 4.4 in conjunction, it is obvious that remittances impact positively and negatively depending on the specific type of asset. Spouses of household heads appear to accumulate jewelry and poultry instead of consumer goods and agricultural tools, while the case is reversed for household heads. The motivation for these different strategies may lie in differences of bargaining power: women prefer investing in assets that obviously belong to them due to less control over other assets of the family, while men invest to improve the economic well-being of the whole family. Surprisingly, the receipt of an inheritance or dowry is associated with decreases in jewelry owned by the wife of the household head as displayed in column 2 of Table 4 .4, which is probably due to the spouse of the household head also transferring some of her jewelry to her daughters(-in-law). Another interesting finding from Table 4 .4 is that the poultry of spouses is drawn down in response to floods and cyclones, while the poultry of household heads is reduced in association with droughts, which are positively related to the jewelry and cattle of wives, possibly due to the accumulation of these as an ex ante coping strategy as droughts are predicted. And even though the cattle of household heads diminishes in response to a flood, this is possibly not because of sale to cope with the shock but because of the animals not being able to survive such a covariate shock, which is partly in line with Quisumbing, Kumar, and Behrman (2011) who argue that the livestock of wives is relatively strongly affected by droughts and the associated lack of water and feedstuff in Bangladesh.
In accordance with our main findings in Table 4 .2, dowry and wedding expenses appear to be paid for with jointly owned poultry, and in general, households appear to prefer keeping larger livestock, which may also play a role in agriculture, and would rather sell smaller animals.
In conclusion, the picture emerging from Table 4 .2 is supported: weather shocks are generally negatively associated with physical assets held by household heads, and other negative events draw down physical assets held by both.
The Impact of Shocks on Financial Capital
Financial capital is an important means of coping with unexpected external events, but measuring it is difficult. Even though the fact that credit has been taken out and the amount of outstanding credit depends on other assets serving as collateral and most likely a minimum level of education, it is the best measure we have for financial capital. Table 4.5 reports the results of estimating equation 3 for the amount of outstanding credit as the dependent variable. Source: Authors' computations based on the survey data. Note: Standard errors are clustered at the household level and are given in parentheses. **p < .05. ***p < .01.
Due to, for example, nongovernmental organizations being active in encouraging adoption of formal financial means within villages, we substitute the household fixed effects for village fixed effects and report the results of this sensitivity check in Table A .8 in the Appendix, which yields less statistically significant coefficients than Table 4 .5. The two most striking results of Table 4 .5 are supported, however: cyclones are associated with lower outstanding credit, and the opposite is true for receiving remittances. Even though both of these findings appear surprising at first, they are possibly both rooted in less or more collateral being available when applying for a loan, respectively. An alternative explanation is that credit is used to finance migration associated with remittances and that disaster relief after severe covariate shocks is effective enough that borrowing is not necessary. Spouses of household heads are found to borrow less in families that are bigger and have a relatively high share of male members, possibly due to income diversification.
Conclusions
Asset holdings as well as strategies to cope with external events differ depending on whether the household head or his wife is concerned, even when a shock affects the whole household. With respect to asset holdings and in line with the existing literature, men are found to hold more assets than their spouses in general and especially with respect to land, while jewelry is traditionally a female-owned asset.
To investigate the effects of external events, we initially look at a comprehensive measure of asset holdings differentiated by who owns them; subsequently disaggregate assets into land, nonland physical, and livestock assets; and finally disaggregate them into specific types of the latter two categories. The overall picture that emerges is that household heads' physical assets are negatively affected by unexpected weather events, particularly by cyclones, and that assets owned by heads and their spouses are drawn down to cope with the death or illness of family members. Expenses for weddings and dowries are found to be met by selling assets of household heads when measured crudely and smaller jointly owned livestock when investigating the specific types of assets.
The fact that the results change and complement each other when moving from the comprehensive index of asset holdings via categories of assets to specific types highlights the importance of substitution effects within a household's asset portfolio. One important finding emanating from this is that larger animals and other assets employed in the generation of income, for example agricultural tools, are protected when coping with unexpected events, and especially household heads sell their consumer durables as they are not so concerned with keeping assets that clearly belong to them (such as jewelry for women) but are able to focus on the economic well-being of the whole family. Interesting to note, we also find that jointly owned assets are not drawn down easily and mostly in response to expected shocks, possibly due to an ad hoc agreement on their sale being difficult.
As discussed above, assets in the hands of women are often found to be beneficial to the well-being of children with respect to health, education, and nutrition, which illustrates the importance of programs aimed at protecting these assets or even encouraging female ownership of assets that are not easily drawn down to cope with shocks, such as land, through reforming and enforcing inheritance laws. Land ownership, in turn, may also enable women to be more active in financial markets due to collateral being available. Source: Authors' computations based on the survey data. Note: Standard errors are clustered at the household level and are given in parentheses. *p < .10. **p < .05. ***p < .01. Source: Authors' computations based on the survey data. Note: Standard errors are clustered at the village level and are given in parentheses. *p < .10. **p < .05. ***p < .01. Source: Authors' computations based on the survey data. Note: Standard errors are clustered at the village level and are given in parentheses. *p < .10. **p < .05. ***p < .01.
